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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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7 1^0«ffiA ^ SHJS^C«SS'l$rfflv^•Cg^$^l 
T jST«»JB-OSI*t»!lli: M^4 . 

[0043301 <^wmmi,z^ixtzm-eommmmx' 
SS4 2o»gfes(cH5itL-c-?-w53t«#^^s 

VWZ3t7r-f ^6 ieo«E(cASt$-t4. L*^L. SfS 
Z3t7r^f>'<6 14»feaa«-*ro--/jt{if6iJbeTft 
0 . L* l t>3S^Sfc 7 r -f /^OUffikOBIKIliaiR* 1 * 

Z#7r-YA-6 lt:A9t^4JtSti^-LTL4 5. 
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ntzibxmffimT'ii . 7 r a ><■ 6 1 <r>mm fm 

367T^y<«J8iB60Ji«f**n 0 tL. »»62 3tf)H 
flpPtrn, 'ctbtt. n 0 ± 1 7%^EH^T'S.On 

, ± 1 7%«)eHrttf)aj»f*S:*r4»«n7 o-emz 

[0044] ^i^C-r&.IfctCcfcO. £5Zft7T-f 
A6 1 Oi£®*rgJ£4 2<T>WmmWi.z&'r$\ihZkt3i 
T$r< . HB$CiSBH362 3<7>#®fcSIZft7 r-f ><6 1 

$E^R8tS££^£:<i-&^C3SZ#7r4A6 1 

^#(^hS<. a**)Jl2*l» 

t v ^ fS]S#*> 0 . £ !t2H8sg<o«®<OR»fffl*<?5HS 

R= ((n-n' )/( n + n" ))* 
X'5-Z.btl. n=l. 5fc-fSt. n" =1. 0<02» 

s. 4-. n 0 izklx. *nmtfn%aT0)miii*z 

ion, CfcfLT, -f-cOHAU 7%WT^S5f^ 
**-T4iS«fflT3K7r'fv<6 1 Offi®tSHfl®2 3 1 
£8^ Lfcfltett . 7 t 4 A fc SttMa-Rffia**: fc-f 
i£Mflfcj8»$!JS2 3<Offffif<OR»*i*-<fttl%OT 

•5. 

[0045] [^E<7)HSg^.«] *%ftiBS<2. 

[0046] »=<OSBBKBTtt. SfSZ#7 r 4 AtftfB 
BB<OJBJf**n 0 tL. a«J62 3<?)JB*f*Srn I fc-f 
SfcS. n 0 ±1 7X«0«Hrt-Cfi.On, ±17%?>& 

fcn, cOffiKJoTtin, ± 1 7%<9Sar4s&ft£*&t 

name. 2 3 ^gtftHR t 3%$ t o#®<7)&«$- 

«4>-TfcrtWR«l»itK«:»J«-r&. *gBt&JB<i. IB 
=WHtBB!BS:ttW6«>tcffl^fcBI3t:. i^RWK 

[0047] znXolzTbztlzX*). jSNWaw?<o 
[0048] [ff£0)Sdfeffi»B] «BWB»0**«« 



■f. *HMB®{i^-OHiS^ffii:limi:3t7T^/<^ 

v&wtmtyfs.tvmiza.'w-zftUc'ZJk 2 2 £iea 

LTnijftTNTM***. #3*2 2tifg&OU >XT 
«K$<xSCtt.*>5* J . *iat-{i 1 flOU >X<r>frtf 

gSZft7 r-fA'6 1 Oig® . igHflg 2 3 O^Ht'iORSt 

s i t is=^3ii8B!!rcK«9i 

Lfe J: -3 K3IZ5K7 r 4 aj*f-fl)7 e D-7'jtti* 
7-£»->fc3fcSj6jR2 2«. 3fSZ<7)#7 -M A-6 1 <D 

4. 5gt-COdic0>'N , 7-$-ft-7^^^2 2{i. 
7r>fA'6 lcOAtHltCWLTt-Hv.y^^^TTtn 

•ma. mmmz. mmmmx'KWiLtzmmtz^xm 

Z3t7 r 4 A- 6 1 oatfi t * J t'l . Znm&K 

[0049] [ac^wseBPJB] xmasmwemit 
^(m^^wmzm^-fhmtimb^z^ixh. *n 
jBestiff 5 cnmmm t 22^+^3*>st 

mz^3t7 r A'OfflffifflltC a s u > x 2 2 o t m~<7) 

%.?t4 twimt#mm i o t«»s*it at 
i. . h 6 -ciijfcss* 2 2 mm v y xx-ffint $ 
ixtz^<nfc<n\syx\mmztix\^\ zzx-^w, 
=<r>mmm t iai«fc:a*f *«5S» $ *i . ^zo3t 

7r-f>'N'W«®iOaSf^5:noi: L. U>X2 2 0tf)S 
*f*^n 2 fc-r&t^, n 0 ±1 7%<7)KH(*lT'B.'On 2 

± 1 7X<0lfflrt«Biff*«:*-f *«»W7 OT-mz 
*7t-(a'6 l<7)mmtlsyX2 2'0fcfc»3tf 6. 

[00503 COJ:5fc:-f*wi:tJ:0. mZ3t7r-f 
A 6 1 0>JBflBT«)»ffiR»fc 1^ VX2 2 OCOg^-ffifflW 

*tft&m*??Zttfiii*S>. 

[00513 [mtnmmmmi xmrnma. vyx 
220 <mm izmmm t v y x 2 2 0 1 <r>%m<n&M 5r 

%Lh-ftzih<r>mffl}i±mi)mZixX \ ^b£Xn*#Xn 
[0052] m^OHSfi^ffi-C'li . SZ5t7 t A 
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■t&'cZ. n 0 ±17%^»T'IOn, ±l7%ff) 

&mft0)mm*:tt&%m\7 ox-%-%7 r-r A6 

Kr>^mtuyX2 20t*WMth. LA>L3rA<£>. 

fttz?m%%m%-m<n.r>frt>%\, . z <r>i§> 

GlZ\i\sVX2 2 OffOtiElZ&Btin Ok WX2 0 0 
[00 53] -ICO J: 5 (emetic J: 9. 8MH!EHiR«> 

[ 0 0 54 J [8A*M«t#!B] im%mwrmz?k2 
2<7)tt&tf>8H L SI27 'iZifit . *2d&B!RMffi5a9Bfc 
JBB k (i*^* 2 2 J i 0 ?&g $ tffc j£"Ctf>**fr £ . 
07K«Hv£ . %^2 2ttffi8#¥3R2 2 1 ttt»36 
¥*2 2 2i«rJU. IgdSOl 4£JUS. «0 14 
li. f?P3t^2 2 1 <0+-CSt£4 2*>«8HSffli*¥ 

[0055] mz#7 r A- 6 1 A^^cOtfiSt*!*] 
tt . 7 t 4 > £ ift 4 i: £*> * .1 fc 4 . 

wtf-rtLi* fix m&R&niBiE ttch. 2 2 

<D4H;:|£tt£>ft.&8 , )l 414. mz#7-MA6 1 A»<b 

SBO**SJ: l 5<i« ;: F'J^<SitT^4. C^J^lc-f 
i^ktiO. SSZft7T>fA6 lfrhOUtt+ira- 
7tt*X.<ry)ifatfi&)?2ft. LTt>. CI 91 4 £ il 
» LJt3BR^*l*I k*£ $ ££5£*tf& - k #T'£ 
T\ £S4 2co»Sfgffi±^rn-73t^B3jt{4Bk 

¥SJ«;t> <>f x<tv<? - y tca-&S*S I k #T'# £ . 
fcfc£«J:3frR9 14*RWUf. 89 4l4*S<-tt> 

[ o o 5 6 ] *IOt»JBk«A4fc(4»t<osat 
$!Bk£fflA£irtKJS^3>£ktt#4U>. *^S©g 
JBtiittf. «Bf8ffiTR«Lfcfi#*t^T3lS t *2 
2Ci95l+T. ^Z5t7r-f>'N'-6 HCKOaOIk 

m&4 2<r>mm%M^<?>7'v-7'%nm$iiiiMt-*&;£ 

Z k tfX'% . SEKR 0 1 4 <7)Mi£<7)iS&£ J; 0 ¥3Sftr 
A4 *o£«$rA?-yK*ti5-f£.r k* { T'5 h. 

[0057] [mxnmsmm] jgm&movmm* 

ftim 2 9 k 2 3k tfffiJfcdV*?- &&r>%&lk 2 



4A^^^M^rD-r7tiist54 2«>tt8fssc£i 
<r>x\ z<F>&>v?-^^%33k2 2ta immn+M 

X(DXXybiZ&0&tS<?>X'$)&. ft. 'XmiZfctX. 

^ktf-c^soA^-f. KWfi#**3t*3RfMieB 

*» fc» 3 $r v vcfcftfr < 36«a» 2 6 (= J: 0 Sjfc-f 6 1 
kfr'T'SS. 

[0058] tUJt^B LfcW — -m^HSSBST. * 

- ^ssoii&sstt misti mt t tehees** t iz 
Bjc7)^-^ga$-ts^-f&-km-o4rt^i\ >iio 

[ 0 0 5 9 ] ifc. JSUJHBLfcSB — -m^O^JIBS 

4 fcli:ffi»T A<Ofc»#tf 4 L < frKthti h . 4 /c. 
SStfi^k LTIi. #4 L < li#iER«fi^3fc* , SMn 
;«0fcK)t. 2 6 

dzi>j<-9. mzx^m^m^mmz-m . * 
zx-vrnznti-thztt^ffiztch. mmz\t. % 

fflkco, fflsfflrasgs. »*fflv^TM«*ff*3. set 

»24Cfli6. KW3t*»<» 1 &lilh<0[I]#r 

0<tofe<7)^$r«^Stfi^kLT«l!ll-ri> 
fcAKff * I < tiMH&ffl 2 6 OUfcR 0 ( ) # 

oaoiaiftffiftWKov^tiflfWFi o-i 5 09 6 3a 

^#IS¥1 1-04 0-289 1 

[00603 $ /iCifc. *SHH*>*-**fili. 3tS8 
4» («iHT3K»5 2. m%22. Hffi|. If) 

fflL«*a[fl9TiK6L^M r^T'S? I k 4 L 
t\ 

[0061 ] ZCDX 0 C*«-^SaBi, ^OJKfltjR 
tfjtSSttk. Bfe-t«.gfe«S3 1 ki^Y7h34 

« . itaw»-36» ai w l j&wteiiijfe* < me 
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<tf±$Mzfcb&ZtZMMlX^Z>. -TOJidfcl 
Ttt®6<JiSl^'<.-^$rK4h--A^r i ; /^2 5. ft 

4fc«R««43t«uyX. 9£A£6. Whit 

[0 0 6 2] [3S+0»BB!B] SS=. 9S 
ffifc SIZWiSBT' . RV&Ztnfty r A*?)f5— WJSffi 

mtuiE*n«ce*L. y^x* ^uTmtL-tft 

TJ'tnammVi** l. 45. *»0>B*r*£ l . 
t. ra-y^^ittm^^mmmpn lets 

<<K$-fS>ri:a { S>&?)T\ ftStaSH2 6£ftl*Wl::A 
g**&gWB*oa*J: 0 i*S < ffijfTf k Ifihh 

[0063] -Ic7)y>f Xftteft^OS/Nit&ffiT^tf 
4 WMkrmSL. 4fcttWB»7 'Mmmn 

*0. SE. ^0. WA. SS-b. &l«BA 

\tyt7 r 4 /wmmmizh *> . w.~<r>mmmxw 



[OO64]@llk01 2<c^-r«0»i*H*6^©<7)- 
f3|<0$gl2T'£S. HI Hi. m-onsefflr^-fai 
W»Z3£7T-fA6 1«S8»6 5*«««<=S*l. SS2B6 
5 Kftv vc JBZ*>#7 t 4 AflttaqHRWifcttfcljHM 1 
fftSfiTi^jSWAHl t** 6. 01 2Ji01 1 
<^Z:£7t4A6 1^$SB6 5^fctf2T'£>&. 6 1 
liSZ#7-MA. 7 mw<7)3t7T>(/<£OiaT-f)0. 
£<^fcraoT7o-7^lcfc^S^*a t eifrr4. 7 

2 am - 77tcoeai^^ . 7 5 «R«fi^ 3tog»* 

HOT**. 7 6(l»ZtfMt7r>fA6l3&»^aHff6ai 
8t7'o-7'ft&l/MSZC03t7 r A A 6 1 ^AW-*"SRJIt 
fl^<7*ftf9£*rf. 7 3liJB»ro-7*jfc<75ESfi 
Hd. 7 4JiR»M8^l#*>£M#l8]-C*4. 7 7U3SZO 
4|§B7 3CDj£t§. 7 8teHE<0ffl££l (ftft) -pftO. 
3fe7r-f ACOI47 1 fcSSZ*MSB8O0>ffi«8O*MW 
ftSffcS. «§fc7 8{±37?>81fiWl . 4 
3S7-MA<o%&. 8&k£iT.i>. d^ftJKfirn-7 
ft^Z<^ffl®8 0^WA3tftl;:k3?U^)T'. Affft 

sa»fftfc:t9Lv^Ta#fftfci>f*wtt*&. si 

0.11. 6«TA4. 4fc. 8 2(iTo-73t*^Z 
W^la8Otc^^TSIttl.k§WRtt^t'J>0. AW 
fl78Ct?L<. 8 3l4R»TD-7**0*iaiT*6. 
[00 65] rn-7*3t* 5 SIZWjK7r'f AUpJSjgo 
KWiS- W»»^*>*£ k H«-C* h <OX"4Z®-f 
h. W,~cr>%7r4'<6\<rmi 1 tjSoT*T6]7 2(= 

8otA«L. ffl#fft8i-ea*f*fi-cai»-rsi:ftt: 

-aw>ra-7*jtJ4S;iWS8 2"C > R«1-*. BiffLfcr 
o-7r^l±^T6]7 3(C^ffit. St£4 2<OW9HSffifcA 
*(6)7 3k^9feffiOj£^[S]i:(iSl:tcpg 
SflTHSfl-C. ii3&»^ORWfi|#*J43tll7 6t:iB 
->T^T|S]7 4(cfEffiL. iBZO«BB58 0t:»^rSBZO 
3t7 r /N'CAStft 8 1 . JStffA 7 8T'ASt L . 1*7 1 
fcfflo-C*|fl|7 5t:g»r4. ifc. 83^(6](IRW$ 
#lfcRWrn-7*j|£tt3K7T>f y<««7 lfcitLT 1 6 
JBEfc*S<*v^TV^ifcif)fc:i«)»Z«3t7T'f-''?6 1 
<MSm*-Y*m&tf. W,-<n±yT^'<6 1 $:f£ffi 

f5<t 9 1 LTRW«#3Bi3l6»ajl8 2 6 tCAWLTfl^ 

[0066} *5feMUBffiTJiSZ<03t7 r >f >-<OSZcO 
«E8 0 (C^JtS 7D-77tcDS:St3t*^ll3S5 2 6 (C 
AltTSClfc^^OT'. RStfi-SBfcOS/NitS:®*) 
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[0067] Klkngiweii. f&m<Dt:tMz. w,-<r>% 
m$&<ry2mmt IX. mznKJrJ j<6 \<r>%z.<r> 
affi8 0<O**««(=4tL-C^SSi:S*lT^4«*S:K 

wife. -fh?%mi^<r>mzm-<niiy -ma 

6 1 (T)&-(DmW . m-COft ? r 4 J \' 6 2 <7)§5-?)igffi 

mm<r>m^M. m^<ns/nvcz:m^>hztt<x' 

3B<Ofll3e<?)i!3e»KS:iaiJ:S-fr4Ci:*«T&4. 
fBZ. SH. JB£. JBJa. »-t. ftlflBAtf>»fc»!Bfc 

c t izt <ommufeX'mmx'Z h . 

[0068] W±<?>WfflX-\±K7 r 4 )«rj%mWt7 r 

4j\<7)mt,zftixftmmztiztt,z£ ^yurntm 

7 r 4 A'«o«icjt LT#£ttC Wc#«8fflKR»l»jh 
W»9R»*<0fcftt:7U7**^tUi»t:1- 4 Z k 

[0069] [3S+- *£tt£!Ba. *7 
r-fA61. 6 2tLXfoft£'0f$.&3T£M ! L&fc7 
r4 J<*m^X^&$.X'COfr%-. 35Z. 110, SIS. 

St. *A. Rt«B+tfMeS6»!Bi:»fi:S. *H 
tt#!B?fflv><b*i6*7 r >f ^i?T«tt<0ft *»BtMi 

^frfcAyF/l^yf AJ: 0 tiSl,*7)T\ AyK^7 

3 7*roffl*f*aS:^y K;U7 t -f g < 
i . *0)m&iy H^7 r 4 A J: 0 t^BCK 

TWA (80 SSO'Jdf-y h#-f Kfc#'*L< 

[0070] *HJS^©T'{i. *7 T 4 Ac7)^ISItt*<fii 

*?T-f A'oaeaaw^K^w-p. stiffs 



X'Z&tziblzt-fimgcoay/i? hitZM&ZbffX' 
£tz. %.7rJ'<fi<$iNAX'b&<?>X\ SACA 

[007 1 ] fcUJJHHUrS — -JB+- *>38M0BS5T\ 

izftmLxmwitzfiK ^Esmnffitnmtvwcb* 
c o o 7 2 ] 2 fc. jajb«BBLfc»— m+-<7)mm 

S4fel±IS»7.«<0«l»jWff4L<?f«r*)ii4. * 
fc. RWfi^Jti: LTJi, #*L 

mtazti. zcokmz. Tt^aifs 2 6 nmzftXM 
at. ^-9mmi. wmmmw-yTtmizttftii 

X>i?-y=F®<onig.£fflm-f&fMZ. »4L<(42 
JtrtKff 4 L < fi^JtiS 2 6 c7)H(r«J 0 ( ) * { 

susfii. zixb£m3t-]s>xg : co®mmjRV : 

OiJOiaiSajftffitOV^TtilWKFl 0-150963& 
1-047 48 5&tmii¥ 10-289 1 

[007 3] Sfcfcifc. *fMHO ; E-^J6l»i, TtSS 

JHL"»3l^f»*t^l Lfc^-f T^t'S d £ fc * ? »4 L 
^. 

[0 0 74] -rwidc^e^SBtt. %<m?m 

* { . 0C-f6»B«S83 1i:i/-v7h3 4 

T JtilWKI^^ 5-^ < h'-A^r 'J y ^ 2 
5, 3tiS2 4. ^HtSS-^O^^ (ftftfcfttmZtil 

Ck*<t'&. ffiS»Mfc*i*8MffiK7"n-7'3e&£ 
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T<<><£tzli%St&£tilii,yX. Hzr^i*. vy/* 

iz t tz . - s ga* { «Aii^ i\tzmm%m±>v-m. 
ogfiT'j>o. ttzTmamizmgtfBz^-f-t&zt 

[0075] 

iwn<rm&] a±.<DXoiz^m^-^mt^y 
t&mm&mizm-thti. itwisax^-xs-Eaft 

•£) ED*>ft«B#. -*m><r>®.W.lz®.Hhtih(r>Z\ z 

cot- mmtzt mmsmnmcon&mmt . 

<n*%biwm#mzmm%iz*:=.9-5j&?$>z>. jet 
[Hi ] s-o*it»!B<ot-^*ii. maswmwm 

[03] §SZ. WB3<OH«S»!||«rKW4t-^*S. 

[04 ] WE^WBBOt-^jSB. J3f&§SSo«ig 
0T-&£. 

[05 ] ffffi^JBBtBOflWv^-^ftofc^SRtfD 

[06 3 JBA. »-t<^ai»JB^RW*flW«7-t 

[07 ] SA^*^5a*V<7-*»->fc#SjR*> 

[08] &%<r>mmm<r>&(r>w-Zft'>tz%&?k<r> 
im<r)immx'b&. 
[ 0 9 ] c m p mmmm^mwrnx-h i . 

[01 0] fi^«-?3»fcffi«fflamffi£*-*-flE 
KBIT**. 

[011] g+^HiiKOt-?^. «fg£E<0«l 

S0t-$)s: 

[01 2] *7t4Ao^<O$S^&*0T£1>. 



I Sfggg 
4 89 

I I sfe«so[5iisia 

1 2 SS<7)!sH6*4 

1 4 89 

2 i *-?ssn 

2 2 flO/t7-«rtt-»fe*¥jR 
2 3 iSBfflS (BatRftilJBtt* ) 

24 (^oy>7>-rs^idf-tyy7vr) 

2 5 t'-Axry-y? 
2 6 

2 7 *EHc<0*-Rtftt 

2 8 0Cf SSZRWa 

2 9 at-*- 6*=r»« 

3 1 SfgJgS 
3 2 ffigf* 

3 3 SlS&ftg? 

34 -/Y7h 

3 5 n-?yisB4 yb 

3 6 tt»t 

3 7 flDlffi 

4 1 W@fJ 

4 2 g£(¥$ft-7x^) 

4 3 nam IftftflHI 

4 4 &9J®ffi 

6 1 SZ3t7r-(A 

6 2 §5-ft7r4A 

6 3 SS-ftlS^VX 

6 4 SI^1/>X 
65 SS? 

7 0 

7 1 3t7T-fv<05W 

7 2 7<a-7ftcoimiTfa 

7 3 rn-7"3lW>afcfrl*I 

7 4 R»fi*jfoOfig«#|ft| 

7 5 KMmmt<r>\mn^ 
7 6 

7 7 JSZOtBffiOfcH 

7 8 mzossgffiois^ft (8ft) i/siirn-rjt 

79 ttom 

8 o mznt&m 

8 i 7-o-7-3e<osflra ( mm^t<r>mn ) 

8 2 7v-7%.<?>mifi 

8 3 rn-r*0>R»jlw>3MT#ffi 

i o o mm**-/ HwmiE^^-r 

1 0 1 Sfe^^)0<ES-5rf 

102 S££ftg? 

103 Bf*AWK 
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i o 4 mm*% 

i o 5 msM 

i o 6 mm 

107 mWL (iMttfc*xV\> 

ios rD-y^vKitfi^t 

109 



1 1 o m*m 

2 20 3£^2 20>3^ftiS3£7T>fv<*>i! 

221 

222 ^ma^ih 



[si] 



[09] 




[HI 03 



[02] 




I08 v 108. 
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